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Annual accomplishments (200 words max): 

In this study, the dielectric properties of the GdIGxYIGi x ferrite composite material at 

radio frequency (RF) and microwave frequency bands were studied. These measurements 

were carried out in different sample geometries: thick films and cylindrical ceramic bulk 

ferrite resonator antennas. In the RF range, we observed that the material is rather stable 

because of its small changes as a function of temperature and the frequency range. The 

temperature capacitance coefficient TCC were measured for all the samples (thick films 

and cylindrical ceramic bulk samples) and presented short positive values at the RF range. 

The GdlGo.sYIGo.s thick film was used as a substrate for the microstrip antenna device, 

where the upper Ag electrode served as a circular patch antenna and a microstrip line was 

used as a feed line. The microstrip antenna operates in this configuration at 8.185 GHz. 

These measurements were carried out in two different kinds of samples: thick films and 

cylindrical ceramic bulk ferrite resonator. A numerical study, together with the 

experimental data, was done, and the dielectric characteristics of the composite like 

(dielectric permittivity) er, (dielectric loss) tg5E, (permeability) ur and (magnetic loss) tg5E 

were obtained. The simulations of the microstrip antenna and the ferrite resonator antenna 



(FRA) were performed using the Ansoft's high-frequency structure simulator (HFSS), a 

software package based on the finite element method. The numerical validation of the 

experimental setup was an objective of this study. First, the influence of the probe on the 

resonant frequencies was investigated. Besides, the high sensitivity of the results as a 

function of the air gap can be confirmed. Finally, HFSS software provides the radiation 

patterns of the antennas under investigation. 
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